Abstract: A formulation of nonequilibrium thermo field dynamics has been performed using the nonequilibrium statistical operator method by D.N.Zubarev. Generalized transfer equations for a consistent description of kinetics and hydrodynamics of the dense quantum-field system with strongly coupled states are derived.
−ε | (t) − | rel (t) , with the projection taken into account can be found in the form 48 | (t) = | rel (t) + t −∞ dt e ε(t −t) T(t, t ) 1 − P rel (t ) 1 ihĤ | rel (t ) .
Here T(t, t ) = exp + t t dt 1 − P rel (t ) 1 ihĤ is the evolution operator with the projection taken into 49 account, where exp + is the ordered exponential, ε → +0 after the thermodynamic limit transition.
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P rel (t) | . . . = | rel (t)
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is the Kawasaki-Ganton projection operator, which acts only on the state vectors | . . . and has the 51 operator properties P rel (t)| (t ) = | rel (t) , P rel (t)| rel (t ) = | rel (t) , P rel (t)P rel (t ) = P rel (t).
52
The relevant thermovacuum state vector | rel (t) =ˆ rel (t)|1 , is normalized in accordance with 53 the relation 1| rel (t) = 1|ˆ rel (t)|1 = 1, whereˆ rel (t) is the relevant statistical superoperator.
54
The relevant thermovacuum state vector of the system can be defined as follows. We assume that 55 p n t = 1|p n | (t) is the set of observed variables describing the nonequilibrium system state,
56
where p n are the operators constructed on the respective creation and annihilation operators a under the additional condition that the mean values p n t are given with the normalization condition 1|ˆ (t)|1 = 1 preserved. The Lagrange parameters α and F * n (t) are determined from the respective 61 normalization condition and self-consistency conditions:
The relevant statistical operator rel (t) then becomes
where q is the Renyi parameter, δp n (t) =p − 1|p n | (t) , and
is the partition function. The sum over n can denote the summation over the wave vector k, the kind 65 of particles and a whole series of quantum numbers, such as spin. From (8) 
where 
where J n (t) = [1 − P (t)] 1 q ψ −1 (t)ṗ n are the operators of the generalized flows describing the 70 dissipative processesṗ n = − 1 ihĤp n in the system. The projection operator P (t) acts on operators and 71 has the structure
. The operator ψ(t) has the form 
Averaging the last term in the right-hand side with | (t) given by (11), we obtain the transport 77 equations for the means 1|p n | rel (t)
Transport equations (14) 
Thermo field transport equation with taking into account coupled states

87
We will consider a quantum field system in which coupled states can appear between the particles.
88
Let us introduce annihilation and creation operators of a coupled state (Aα) with A-particle:
where
is a self-function of the A-particle coupled state, α denotes internal quantum 90 numbers (spin, etc.), p is a particle momentum, the sum covers the particles. Annihilation and creation
91
operators a(j) and a + (j) satisfy the following commutation relations:
where σ-commutator is determined by [a, b] σ = ab − σba with σ = ±1: +1 for bosons and −1 for 93 fermions.
94
The Hamiltonian of such a system can be written in the form:
where V AB (q) is interaction energy between A-and B-particle coupled states, q is a wavevector.
96
Annihilation and creation operators a Aα (p) and a + Aα (p) satisfy the following commutation relations: (17) is a Fourier transform of the B-particle density operator:
As parameters of a reduced description for the consistent description of the kinetics and hydrodynamics 99 of a system, where coupled states between the particles can appear, let us choose nonequilibrium 100 distribution functions of A-particle coupled states in thermo field representation
here f Aα (x; t) is a Wigner function of the A-particle coupled state where
is the Klimontovich density operator; and the average value of the total energy density operator with (8) from q = 1 for the mentioned parameters of a reduced description in the form:
where Lagrange multipliers β(r; t) and µ Aα (x; t) can be found from the self-consistency conditions, 108 correspondingly:
Φ * (t) is the Massieu-Planck functional and it can be defined from the normalization condition :
Using now the general structure of nonequilibrium thermo field dynamics (14), one can obtain a 111 set of generalized transport equations for A-particle Wigner distribution functions and the average 112 interaction energy:
Hn (r, x ; t, t )β(r ; t )µ Bβ (x ; t ), where x = {r , p }, dx = (2πh) −3 dr dp . Here
are generalized transport cores which describe dissipative processes. In these formulae
are generalized flows,Ḣ(r) = − 
+ ∑ A,α dr dp
and has all the properties of a projection operator: 118 P(t)H(r) = H(r), P(t)P(t ) = P(t), P(t)n Aα (r, p) = n Aα (r, p), 1 − P(t) P(t) = 0.
The obtained transport equations have the general meaning and can describe both weakly and 119 strongly nonequilibrium processes of a quantum system with taking into consideration coupled states.
120
In the next step we will construct such annihilation and creation superoperators, for which are connected with the interaction energy between the particles:
Using operator equality (A and B are some operators)
the relation forˆ rel (t) can be rewritten in the following form:
dr dp (2πh) 3 
where Aα (P; t)| 0 rel (t) = 0, 1|ã
To achieve this let us consider an action of annihilation superoperatorsâ Aα (P; t),ã Aα (P; t) on relevant 
It is necessary to note that superoperatorsĤ(r),n Aα (x) are built on superoperatorsâ Aα (p + Aα (P; t),γ + Aα (P; t) via superoperatorsâ Aα (P; t),â + Aα (P; t),ã Aα (P; t),ã
Aα (P; t) = 1 + σn Aα (P; t, t 0 ) â Aα (P; t) − n Aα (P; t, t 0 ) 1 + σn Aα (P; t, t 0 )ã + Aα (P; t) ,
Relations (42) satisfy conditions (40). Here 150 n Aα (p, q; t, t 0 ) = n Aα (P; t, t 0 ) = 1|ã
is a relevant distribution function of A-particle coupled states in momentum space p, q, which is γ Aα (P; t),ã In addition, by designing a system of equations on moments 1, P of distribution function we 173 obtain, respectively, the equation of the thermo field hydrodynamic for the dense quantum -field 174 systems.
175
These questions require separate consideration and will be investigated in future work. 
Conclusions
177
We generalized the nonequilibrium thermo field dynamics in the frames of Zubarev 
